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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that 
in a reference voltage selection type D/A conversion 
circuit, since a switching part positioned between a 
reference voltage line supplying a reference voltage for 
the number of gradations and a column line of a pixel 
part occupies a large area, the switching part becomes a 
hindrance to narrowing of the frame part of an LCD 
panel. 

SOLUTION: In a reference voltage selection type D/A 
conversion circuit, weighting is performed to channel 
widths W of respective transistors of MOS switches 
constituting respective gradation selecting units 41-0 to 
41-3 in accordance with a gradation to be selected. 
Specifically, when the channel width of MOS switches 
Qn1 1, Qn12 ? the channel width of MOS switches Qn13, 
Qp1 1, the channel width of MOS switches Qp12, Qn14, 
the channel width of MOS switches Qp13, Qp14 are 
defined respectively as W0, W1, W2 and W3, the channel 
width W3 is set in conformity with the maximum capacity 

of the column line and other channel widths W0, W1, W2 are set so as to satisfy the relation of 
W0<WKW2<W3. 
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[0 03 7]H7«, nACM&tfKDmiM&m&m-? 
iBBt?*^, C<D»4SttWfC«^DAC|5|BaB"C 
aBH^ffi»3 7-0-3 7-3«b=i-7A3»2 5 ki<OB 

tc^n^nffis^n/ciJgtajsfR^^ ^ h 4 7-0-4 7 -3 

(D&mtRZA v^tLX, NMOS^>f7W^ 
[0 03 8 1 08^ DACH»ap©»5^tt«**-r 

hbb-c**. c©m5^*t«tc»SDAC@»ajr 

te, «?SmES3 7-0-3 7-3in^A^2 5 ki©f H l 
CC^n^niBiBSti/cKiajfflRa-^ h4 8-0-4 8-3 
<D&ii{RX-Y ^£ It, PMOSX^^OMffiO 

[0 0 3 9 ] C*i6»3-*5S:**W«C«-SDAC@B 

MO S X >f *£ffll>/cg£ 1 ^ftflWcffi* D A CtHBSfl 

b 0^x.^>n^c<ttc^^ o 

[0 040] [Iffl ^f&g»] ±E»JS<D*ffc«EW? 

A^ft@B*J*o|g|ftllK-(*®»s^7j^jS{cfe 
1>T, *»W©»ri jOBB«rtt % DAC@»gB3 4, 

3 5*«««MOS^-/ -y^(DH5>^X^1f WX. 
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6 mmicfc c x m?>mi s m J&*U o x c „ 

[0 04 1] ccm »lft*W«:«SDACHI«® 
& 0 ^«DACiliew«:4BC»r», ^^u-^-skdS- 

b-* h ( b o, b i ) <Dmm<Dm& j &t>'&ic'&~?xmm 

m\£V refO-Vref3 (D^-ftifr 1 pgpjii 
ftjxi* h4 1-0-4 l-3fclcfcoTigJ*;*ft. n^A«i 
2 5 kCtai;ft£;h&o 

[0 04 2] C<7><t#, 31ifl£ft/c«?imEEV reftC 10 
ttfe-fZISfflMm*- y V 4 1 rtOMO SX^^Q 
n, Qp<D:*>*g£m, 37A^2 5k©iiiI^ 

[0 04 3 ] ±IS<D^#£ri/cTfca6te, St*©DAC 
@88SB*cw:, 37A1B2 5 k®«A8iic^rM0 
S^-f^Qn, Qp©h7>^5?t>f X£:£T|5]— 
^XCC&5ELTl>fc D iCW HKCCtt, ^7Ai 20 

2 5 kOfi^gfi«ajR$n/cBWc<fc-or^:*<a^ 

Wot, a«S%^^/c«>C0»?|l«EV refO^ 
iM^-T^MOS*^ ^Qnl 1 , Qn 1 2<Db5>is 
X*1MXtt, mm^Z'n^tclbCDmmmEEV r e f 3 
SrStR-rSMOSX-f **Qp 1 3, Qpl4<Z>F^> 

[0045] liucSci^, *mn<Dn i xmm 30 

D A C0KISP3 4, 3 5««MOSX-i-v 
*cDh^>^*£i^X*c*fL'T, i»JER3*iSHSatcj£ 

h4 1-0-4 l-3«t^MOSX>(^(?)§h7> 

[0 046] ^9tc^-r<fc5k: > MOS>W 

f f Qn 1 1 , Qn 1 2<D^^ *;Mi£W0 , MOSX 
^^Qnl3, Qp 1 *;l4i£W K MO S 40 

X^^Qpl2, Qn 1 4(D? + *M8£W2, MO 
SX^^^Qpl3, Qp 1 4<D? + *)l>1}&$:W3 t L 
temple. ^■r*iHaW3*M^«F©fiarS«tC^*> 
•tfTI^L, fft<D* + *;MIW0. Wl, W2£P£I8£; 

ice, nm&mzi ummx3mx*zm^>(xicwL 

[0047]^, ccr^ /-vy-jf^^h^ 
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[0 04 8] C©J:^c ( MOSX-f^©h7>^ 

te^jfoti-T h^>^x#u- ^x^ti^j— if-fxccjtoe 

BP3 4, 3 5^Mtt^^ LCD^;H5©» 

[0 049]t&b%, DAC0&SSP3 4, 3 5«LC 
D^*JH 5±*Ctel>TW^iB*«i«l 1<D±T<D|!« 

Sfir$)^Ci3!)^, Cft£>DAC[n|S8SB3 4, 3 5£ 
LCD^;H 5 CD±T^7 fo]CCfcl^T tX % Z> C 

itcfcD, LCD^'^;H5{cfc^r, WjBjHSRSIW 1 
l©Wtc±T©a»»»©^-fX (Hi) ^jJKT&Ci 

[0 0 5 0 ] *^ftJK)B*C« % DACTO3 

4. 3 5<bLTlfflR(*WK:«*@l8aiSK<Dt>(0*ffl^ 

ur, mmTZfgmtcmbxmfrttvz'if ^j^K-rn 

[0 0 5 1 ] [*2SMBB»] H3K^**JiS©»M 

gccfcc^r, *§m<Dm2mmjtmxte. missis 31c 

*J^4«FCC?|#|5|Ltt3 8-0-3 8-3©»*|tC*fL/T, 

[0 0 52] IlII«fcUtMl//cJ:^C 4 D 
ACIh1&&S|53 4. 3 5tt^T, f S/^;bf-$©Sk' 
vh (b 0, b l ) ©»ffi(Dffl^t>-if(cfieorSittfl| 
ffVref 0- Vref 3<D(,>-rft#> 1 

[ o o 5 3 ] ^ntc^Mt)^>*r, «se*©»ie«EEaiRS[ 

DA^IeliBfCte^TW:, ig«fflJ3 3Cc*jW^I6!|S«EE 
SB3 7-0-3 7-3M^!^§bi3 8-0-3 8-3<D 

^ifiiur. ^?aM2 5 kco^7^atc^^#r, ± 

[0 05 4] cn^^tur. *^CD^2^»^-c 

13^6W^d:^«C, DAClU3§gP3 4, 3 5 
(rt&m^&mZ 00)^3 8-0-3 8-3<Di&tIttafLT, 

^>o ^i*^cc«. 0 f !Ix.^4(D[nigswccfctir k 
V-ftU hmm*- Fr<D5l#lsIL/a3 8-0-3 8-3 

[0055] -r^t>^, a i occ^-rj:^^. ssise 
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V r e f 0££iH-r£3l#!ilU£*3 8 -0©*gi|i£r D 0 , 
atgmHV r e f 1 £££?-£SI#IelU83 8-*Dmm 
£D K S?HmffV r e f 2 ££^£31 £[n]U«3 8 
-2©)£tfI£D2, SilEV r e f 3 ££i*T£3l£Is] 

3l£[eiia3 8-0, 3 8-1, 3 8-2<D&m%*D 0, D 
1, D2£D0<D 1 <D 2<D 3©KG&£j®M-r&J: 

[0 0 56] ^ CCTU ^-7»J-^7>f hi^ 

^7^^:- F©*B^CCtt, 3 1 ASCIIS 8-0-3 8-3 

^01/^3 8-0-3 8-3©^, &Wjkm<Di><Dte£ 

[0 0 5 7] CW^C 4 3I#[H 1^3 8-0-3 8-3© 

5<£50tbfcC<htcJ:9, Ut37A,l2 5 k 

©*^Sficc^to#r^rBi— <D*Ma^»s or excise 

*WcJ:fc-<~C 3l£[nJU§t3 8-0-3 8-3© *;1/T? 

[0 05 8 ] E«»3 3©«fC?l#|g|UB3 

8-0-3 8-3B, B3rt>6g§*>*>J&:J:5K:. LCD^ 

jh 5±ccfc^rwJ»iiBR««i i©±TfcfiB*r*© 
dachisssp3 4, 3 5*rgi*H3*u ^e>(ccne 
da 00^953 4, 3 5rtr*¥*roi«cfe(r^rst^(c* 

ffCC®0fSC<h*>6, 3I*0U«13 8-0-3 8-3© 

SttfcOT, W^li^iPgU 1 ©«te±T©ffl«a5#© 

[0 05 9 ] *HSfeJI5«r», LC D^"*;l/ 1 5 

±*C«K#»|§IiB» 3 2 &Sft 0 . C ©ffifa^RBRas 

<fc^TDACI§li»aU3 4. 3 5 * & 1t^©Slg 

CcJ:orDAClpI5Sa53 4, 3 5 &*f§f£©£> 

[0 060] *«9i©JB3*l»BJBrr 
tt. H3fc^?J:5<c: % LCD/^jH 5±8cffiK»» 
0&SSS3 2 *JS*6L/cflteE©Si»«£JgS?SD AS3ft@ 

e»Sfa»S5IsIBSP3 2 AO^tl^<r^3rcc»|«S 
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[0 06 1 ]— mtLX, LCD^jH 5©W6 
3o©li^EV0, VI, V2€rK0iA^ % ffitS^WU 
0&§2i$3 2 ' "C©m5i^Siltc«J:^r 5o©S^EV r 
e f 0-V r e f 4 fcagfcBlT ^^(D^^Il 1 tcjj% 

[ o o 6 2 ] m 1 1 ki&^t, mm^mm^3 2 ' 

tt, IBMEV 0 tmm^KV l i^lfiS^Elt 
10 SWWEV r e f 1 £f#£#f!ljS£tR 11, R 1 2 i ( 
S^mBEv i cb»m^EV 2 <h©mte^£#Jlu-cS*tt 

^EV r e f 3 «tt&a*M£tnR 13, RUi^fe 

[0 0 6 3] fit, SigWEEVO. V 1 , 
££S*fi^KV r e f 0, Vref2, Vref4ift 
•3. 3l*Ig|L»5 1-0. 5 1-2, 5 1 -^Ccfc^TDA 

12, R 1 3 iR 1 4(Cd:or|#e)n/cIilEV r e 
f 1 , V r e f 3«. ?|#H0JK5 1 -1 5 l-3CC<fco 
20 TD ACHB8B5 4^3H3ft£. 

[0 0 6 4] 3I£®LS5 1-0-5 1 -4*WT€>iBiBISP 
3 3CC*5C^r, 31*01485 1 -0-5 1 -4©fgfafif tef 
«»J:ot^^ 0 f Cft63l#@LJ85 1 
-0-5 1-4DMK2. »2Se*JK««:*$^T»WLfeJ: 

[0 0 6 5 ] CCt, liffiV r e f 0 , V r e f 
2, Vr e f 4*£&rS3l»Bb*5 1 -0, 5 1-2, 
5 1 -4<b, SmmEV r e f 1 , Vref 3££i*T£ 
5I#HL«5 l-i 5 l-3<fc*raCHWiiLrit«Ufc 

30 3I£HIUII5 1-0, 5 1-2, 5 l-4©2ftt. # 

[0 06 6 ] cojSccakk *^j»e«8r« % ^fustfc 

*Ati*©?l*iU«5 1-i 5 1-3©!!^, 
^Cl^©3l^llba5 l-o, 5 1-2, 5 l-4&tot,>~c 

* (ommzmzMumb 1 -1, 5i-3©a*iJ:o 

i>M<W>M?Z>£'}l,c?Z> 0 c*uc<fc*j, 31*0 U9 5 
1-0, 5 1-2, 5 l-4©fitn;ffl*3l#@Ua5 1-X 5 
40 1 -3<DmKmit&?V&C tifiX~*Z> 0 

[0 0 6 7 ] C©ct 5*c. ttffifr 6&£i^iagKgS3 2 
' rt©»WS!a*^3-rec»»*ffV r e f 0, V r e 
f2, Vref4^a}M^lt§ll5 1^ 5 1- 
2, 5 l-4i, i^aB^6!StS»aillKa5 3 2 *rt©»a 
fett£ftLrmmmE.V r e f l , Vref 3&&t)~$- 
ZmtEiLms 1-1, 5 l-3<t©«ifi*gfc6i*<&C£ 

^Lrt^c^WtcJ:t-<r. 31^00^5 1-0-5 1 
_4© h-^;ur©a*i^r*ffl<T'#6/c^ LCD^JU 
50 1 5<&»aMfc#Hn4C£K:*t*. 
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[0 0 6 8 ] ftfc, *SI»®«*C«, Wffl3SP6»»0«Bi 

«*P«iai-CStt6*SiUfc^ )ll2StfraB4)fllJft 
V«IVSI«BOflKOfll««ll«c6«& 
<b££>C£, cti65l#BWB©«Wl«c»LrJW!S*i* 

c©«S^ci{c4:l 3l£BO«<z>h-*^ 
^?cDi^ifI^J:f)R:$ffl< r^^>/cfe, LCDW15CD 

[0 0 6 9 ] Sfc % St 1 SOk^lBOfllljS^fl^MS 
Ci*>njffir*** 0 Ttob-fc, DACBB&£[53 4, 3 5 
4«J3?T&MOS;W h 7>^*#1J- ^XCt*tL 

[0 0 7 0 ] CCt, MOSX^7fOh7>^^f 

[0 0 7 1 ] S&RW-Ctt, =J5 AHa©*fc*:S*Cc^if 

SfeEl/Tt,>/c 0 — Wilt, 01 2 (A) &C7Kfcfc5 
«C % *ii^lEi^CDJS*M^:6 5 /im^ h^>^£(£>^ 
■r*;U«W% 1 1 0 MmfcaKEOfci-rSi. 1 6P£I8 
h-^jKOJB*i*« 1 0 4 0 Mm. h-£;l/<£>^** 
7 6 0 umi^i), DACiWHi^A^ 
S*B3& 4 2 8 0 0 Mm<*:&& 0 

[0 0 7 2 ] CfttCJtLT. -Plilt, H 1 2 (B) 

5 /xmCC-ttvefiKSU ^fcSflffiV r e f 0 
(*) , Vrefl Sr&^MOSX^ + *;l/*a 

W^9 0 m m&t v Mm^KV ref2-Vref 13i 
ft^MOS^-/ ?^<D^i-*;UtgW£8 0 tfmtc, 
lEVref 14, VreflS (6)£fi^MOS;* 
A y*<D* + *JUKW$: 1 1 0 /imCC-eti-etiKffiTS 

[0 0 7 3 ] C(D»£CCtt % 1 6fgm&<Db-2)l<DlSL 
h-^KO^t*JKB*Jl 3 6 0/im 
4*9. DACBMUqMt«^ab««i»>2 20 0i£iii 
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(B) CC«, LCDa'UI 5 09iil:^CDii^ 
(A) J:H6 00 ( = 2800-2200) //m/cW 

asniwfrc* s c <b 

[0 0 7 4] <kC*>T\ 0 3<Dffi!fi#»IB&aB3 2 £ L 
ttt, fit*, Bl 1 3Cc^"TcfcOCc, £fSI~.(Dg££mEEf££ 
BBSS 3 l35p6ffl^Snam«9ffl©*«WEVO- 
V9£> *L/C*^ffiR<D^ffiJa-r^«IOT:^PgWb 

?&mi&<Db<o&m^*>tixi,>t£. ccDffif&cDm^, 9V 
io h m& ux\,*z mmm&mm cc ^ /cmia** ^ 
&*>tc$>, ft^wistatciess^sa i i, 12, 

[0 0 7 5 ] -«<t L-C, e*^ffl©JB*«ffi»<!:«« 

4, ^SB©»S«E^B888B3 1 CCttfti&tritttBfts 

JRfitcEPflDr SW£ V 4K*f^R 40BB«*Sx-r V - R 
Wtttt, Bl 4<M*ttB*69!6*>tt,fc3K:. eSnW 

[0076] [ m 4 mugs ] ^§m <dw a mm&mx 

HB8P3 2*SttU^«^E©Slg«Eja»?SSDA^|ftB 
WBB3B3 2©^JS!S(D#!S!SfflK:Stur, i!ifR£ft 
[0 0 7 7 ] Jttfifatcfcl:, jfy»L/c<£ 

30 ^Ji^^ri^p partus, B9^5W»DSig« 

1 SfcSVTiSK:. *f8P<Z>aie«EE»^BBSP3 1^>6 
®H«IIVO-V8«:lX0ji«fffi«5ii*«5 2-0-5 2 

S«mffiV refO, Vref 14i OTffi^T*g?i 
^Ei^5 3-O f 5 3-l4iT* 0 
[0 0 7 8 ] £tc. SmmKV 1 -V7%K0ii^ffi»5 
iA*«5 2-1-5 2-7P B 1tC« % »9lffiiSi^aE$ 

6i±*o *UT. IWIEVI, V2, V3. V4. V 

5, V6, V 1 UlH>Xtem.mv r e f 1 , Vref 

3, Vref5, V r e f 7 , Vref9, Vrefl* 
1 . V r e f 1 3 t LT*9M]BBR5 3-1. 5 2-3, 5 
3-5. 5 3-7. 5 3-9. 5 3-11,5 3 -13CC J: o T^tt} 
fiCt»*HCC<i:^rf#6tl-5»aim£EV r e f 2, V 
r e f 4. Vref6, Vref8, Vrefl 2tCo 

^xit, mmms^b 2-2, 53-4. 53-6. 53-s. 

5 3-10CC<fcoT^m-r£o 
50 [0079] CCt\ R0i&^« (SfiE^) 5 2-1 


(10) 

17 

2, R3, R4, R5. R 6 t Ltct ##*flfflftfc: 

tc, smsm. gn^vi-v2r H i, V2-V3ra, - 

3-0 (Bc*5ii*«5 2-0) t^m^mommmBEMb 3 w 
-i4 (Bwy^as 2-8) ^mmta^cmmitr^iiA 
tutccticj:*), BM^cttfc-r&mmnKmb 3-0 

fc<fctfa^ffi<D»mBK5 3-l4<b»<DBil»«: 
[008 1 ]**:, »t»«JEM«C*Sfc*ffi*#**SB 

mffimffi.zm'imicwx-&z ±&~c% &tc&, n^com 

«PIEE#fc£!§I»fflS3 l^OLCD^a-^iLrfi 

[0 08 2 ]^ *HjfeJgJ8t?«, lilEV 1 -V 
7£ft*)i£trflK*)&#S5 2-1-5 2-7fffltC*5C»r, C 

ne^fsfso*!5jaffi^?Ra©^>v«tt (v-r# 
14) cc^^z±r^Mh^^>t Wh% Ltc-bK am&ffi 

m 5 3 -oi aa^osmmjis 5 3 -i4*#s«g!/ifc: 30 

[0 08 3] CCT\ IS«^ffi©^«EE«5 3-0<!:fi 
Z>ffif&<Dmnftm®&^3 2 B«\ 0 1 7CC^f J: 

5tc, a*^fl9©«iimBE«5 3-i4<D^^»«ifita«: 

[ 0 0 8 5 ] 0 1 6 <D|g|B«fiR*ff o^tB^ectt, J1P£ 50 
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7cWlKi5»«;Wt#Bft4. HI 7©@K«^S^*: 

om^^rO F F U/c»^fe^S^C«»«:t«r4^S^jcl^ 
[0 0 8 6 ] ft**, ±iBS^Jtfl5«8tC*5l»rtt, 

<£ 5 (c^R^^c* MDWRMM ttfcSf-^r £ & c <t cc & & 

«8t«r«M^# 4 <b l> 
[0 0 8 7 ] 

StSmEEiSlRMODA^HBStcfclir. i»IR<*ft4B- 

s& & 4 *\ * /c \zmm ztizmnct icsmmsm 

*(D«jg£/J»3 < L/C 0 . WU#ft<DmmmHM<D h - 
^^©««**< nr4fca?>, MWM90>m'Nttmti 

[0 0 8 8 ] &tc. mmnKmvm<DDAm.»mi&ic*5 

mt)ftififati&. */c, c<DDAS8Weil»*iffiBRaq<Dja 
Aft ^^r^-r^u 9 ^it^^ e 

[ H 3 ] S»«EBatRS! D A^^@B(D«*:«ffiC[>— W 

[0 4] DAC@KaJ<D»lAf*W^7n-rigKHr'* 
4. 

[0 5] DAC|5|i»aj<DlB2SttW*^-r@KH-C* 

[06] D A C Ii|g§a5(D^ 3 ^f* W^Tj^r 

[0 7] DAC@[»W©»4^*W^:7n-riEl88ia-C* 
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[a 9 ] *mR<om i ie»jKS8tc»a d ax»eiib©« 
momk^Tvcr dac hksb©'* * - >bt>£> & . 

*^©«BS*m^DAciag8»©^^->iaT*a. 

[Hill] *^<D»3llifi?l5JBtC«^D A^lftliliBCD 

im\2i fe*M<om^ (a) ±*mi<Dm& (b) t io 

[H13] ^WCC^&fita^WIilBSaoW^J&^-riHl 

[iu] «s<ov-R#e <#>-*«Ftt> *^-ri#tt 
bt>&&„ 

[B 1 5 ] *«W©»4HJ6»a6c»^D A^ftEIBSCD* 
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[816] ^4|lteff^CC^^ffitS^S0[18g^©^CT 
o««*«-THBBr**. 

[SI 7] «4|ltt^ffiec«&S^»g|Kg«P<Di&<DS 

1 1 -"4nraBR«M (h*»> , 12, 13 »•* i , * 

2©*¥IK»>1S, 1 4 -SiUBttX, 15-LCD^* 
Jk 2 0-HR. 2 1-TFT(«ih7>^$) l 

2 2-jMHzJk 2 5k, 2 5n-37Afi, 3 1-1 
iSmEE*£[sIB8k 32. 32'. 32 A, 32 B. 3 
2C-«ta^*i||Hl8SSB, 3 3 -iB«SP, 3 4. 3 5 -D 
A C BB&ff. 3 7-1-37 -15- ■ • g!SmEE«L 3 8 -l- 

3 8 -15-5 1 #11 USL 4 1-0-4 1-3, 4 5-0-4 5- 
3, 4 6-0—4 6-3, 4 7-0—4 7-3, 4 8-0-4 8-3 
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(a) 



»«SM(fim) 
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vwo(l) 

65 

110 
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€5 
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65 
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110 
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(B) 
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